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BUCKNELL UNIVERSITY
Astronomy 101

Second Hour Exam 2005 October 19

This exam will be scored on a 100 point scale and has three parts:
1) a multiple choice section containing 6 questions each worth 4 points,
2) a short answer section containing 4 questions each worth 9 points, and
3) a problem section containing 2 problems worth 20 points each.

Below are some relationships you might find useful:

for a circle: circumference = 2 7 radius
area = 7 radius?

for a sphere: volume = 4/3 7 radius®

for an ellipse: eccentricity = f/a

Kepler’s Third Law: (Period)? = (semi-major axis)?

acceleration: ) acceleration = change in speed per time
or a = —ﬁ—it’

for circular orbits: speed? = radius x acceleration

gravitational acceleration: acceleration = %ﬁﬁ

for constant acceleration: distance = 1/2 acceleration x time?
ord=1/2at?

gravitational acceleration at the Earth’s surface: 9.8 m/s?

3 . 1 _ 1 1
The lens equation: focal length = source—lens distance + lens—image distance

wave speed = frequency x wavelength (i.e., v =v x \)

photon energy: Ephoton = %

Wien’s Law: Apeak = 201K nm

the visible wavelength range: A =400 — 700 nm

Newton’s gravitational constant: G =6.67x 10711 m3 / kg s?
Planck’s constant: h = 6.63 x 10734 Joule seconds
radius of the Earth: 6.379 x 10 m

1 Astronomical Unit (A.U.) 1.496 x 10' m

the speed of light: ¢ =3.00x 108 m/s

the speed of sound: 330 m/s

The Observer’s Triangle Relation:
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Multiple Choice Questions (4 points each)

MC1. Which of the following features of the present-day moon indicates that it might

have been formed from the debris ejected when a large planet-sized body crashed into the
Earth?

The Moon has very little iron in its core.
b) The Moon has a large number of craters.
c¢) The Moon orbits the Earth in an elliptical path.
d) One side of the Moon always faces the Earth.

e) Lunar maria are made from different material than the highlands.

MC2. The highest high tides will occur
a) when the Sun is directly overhead.
@ when the Moon is New or Full.
c¢) when the Moon is in First Quarter or Last Quarter phase.
d) when the Moon is farthest from Earth.

e) in spring, when the Sun is directly over the Equator.

MC3. Which of the following is not a greenhouse gas?

@ Nitrogen (N32)

b) Carbon Dioxide (CO3)

c) chlorofluorocarbons (CFC’s) < Ln 40&/’ hon | e o
se gaszes,
d) methane (CH,) greenhouse g

e) All of the above are greeenhouse gases.
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MC4. If I heat a ball bearing to a temperature of about 720 K, it will glow with an
orange-y color (this is what I did in class on 28 September). Imagine that I continue to
heat the ball bearing until it is roughly twice as hot. What can you say about the ball
bearing?

a) The color remains the same, but it glows with an intensity that’s about twice as
bright.

b) It glows white with an intensity that’s about twice as bright.
c) It glows white with an intensity that’s much more than twice as bright.

d) The color remains the same, but it glows with an intensity that’s much more than
twice as bright.

e) It glows white with an intensity that’s about the same brightness.
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MCS5. In the diagram below, a pencil is placed a 16cm from a lens, and a sharp image is
produced at a distance of 12cm behind the lens.

Pencil

Image
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16 cm 12 cm

What is the focal length of this lens?

a) 4 cm

MC6. I'm observing the star Altair with one of the Observatory’s telescopes. If I decide
that I want to observe another object with the same Declination, but a larger Right
Ascension, which way will I have to move the telescope?

a) north
b) south

@ east

d) west
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Short Answer Questions (9 points each)

SA1. What causes the aurora borealis? Be as specific as you can. |
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SA2. A particular transition of an excited iron atom liberates 2.4 x 1072 Joules of energy

in the form of a single photon. Calculate the wavelength of this photon, and comment on
whether it would be visible to us.
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SA3. The planet Zork has a radius of 3800 km, and a mass of 1.4 x 102¢ kg. Calculate
the average density of this planet.

D&nsﬁa = m;%g/%/wme/
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SA4. Give two separate reasons why the Moon has no atmosphere.
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Problems

Show your work! I will be very generous with partial credit
if I can figure out what you’re doing!

P1. Saturn’s moon Titan orbits the planet in a circular path with radius of 1.22 x 10° m.
Its orbital period is 15.9 days (= 1.37 x 10° seconds).

a) Calculate the speed of Titan in its orbit.

(8 points)
5/)6600 - A shance. . 27 I~
Hme P
q
. 277 G,ZZX /0 m
At B > = <S¢ m/
q
L 3FX/0 ¢ ;
b) From this information, calculate the mass of Saturn.
(12 points)
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P2. The asteroid Pallas orbits the Sun with a period of 4.62 years, and an eccentricity of
0.233.

a) Calculate the semi-major axis of Pallas’ orbit.

p—l:ﬁ?’ /“Ca/nopoi{j;ﬁc

(8 points)

P i years an&p
N a ~ AU
<462) = a°

% : = a = 2727 AU

b) In the space below, draw a diagram indicating the orbit of this comet, the semi-
major axis of its orbit, and the position of the Sun.
(10 points)
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c) Calculate the perihelion distance (i.e., the distance of nearest approach to the Sun)
for this asteroid.

(2 points)
£ - ea

(0.233) (2.79) Rorhelon dstome = a-§

. .44 - 2.12 AU




